THE ATOM AND THE MOLECULE.                    H5
as well as the more complex formulae, why then change them? " Berzelius went farther than this, and declared that in considering a series of compounds of two elements, one compound must always be represented as containing a single atom of one of the elements. He said it was illogical to express the compositions of a series of oxides of an element, A, by the formulae A202, A204, A206, etc.: the formulae AO, A02, AOs, etc., must be used; for, if the simplest oxide was A202, then the atoms of the element A could be divided mechanically.1
The rules which Berzelius deduced from his analyses and studies of reactions did not enable him to decide finally between the several possible values of the atomic weight of an element and the several possible formulae of the compounds of the element. In 1813-1814 Berzelius said that the atomic weights of the elements are the weights of unit volumes of them in the state of gas, determined either directly or indirectly. Gaseous mercury was calculated by him to be about 25 times heavier than oxygen, on the assumption that oxide of mercury is analogous volumetrically to nitric oxide; and values were calculated for the relative densities of various other elements, which had not been gasified, by methods based on analogies between compounds of the elements of unknown vapour-densities and compounds of elements which had been gasified. Such methods were, of course, unsatisfactory. Starting from other assumptions, Gay-Lussac calculated the density of gaseous mercury to be about 12*5 referred to oxygen as unity.
For a time Berzelius preferred to speak of the weights of the combining volumes of the elements rather than to use the expression " atomic weights77; but as very few elements had been gasified, and the indirect methods of determining vapour-densities gave unsatisfactory results, Berzelius abandoned his hypothesis of volumes. At a later time he revived it in a restricted form, and applied the statement equal volumes, equal number of atoms, only to elements, and only to those elements which had not been liquefied or solidified. (See
1 Dalton (Thomson's Annals of Philosophy, 3, 174 [1814]) did not admit the justness of Berzelius' reasoning.